Seed storage protein composition of non-nodulating soybean (Glycine max (L.) Merr.) and its influence on protein quality.
A 53 kDa protein, which accumulates at low levels in non-nodulating Clark soybeans, was purified by preparative sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE). Polyclonal antibodies were raised against the gel-purified protein. N-terminal sequence analysis identified the 53 kDa protein as the beta-subunit of beta-conglycinin. Results from Western blot analysis, using antibodies raised against the purified beta-subunit of beta-conglycinin, revealed that accumulation of this protein was enhanced in non-nodulating soybeans when the plants were supplemented with nitrogen. Results from Northern blot analysis indicate that non-nodulating soybeans in general had lower levels of mRNA for the major soybean seed proteins. A one-time application of nitrogen to non-nodulating soybeans enhanced the accumulation of the 1.6 kb beta-conglycinin beta-subunit mRNA. The mRNA levels of the 2.1 kb beta-conglycinin alpha'-subunit and the 2.2 kb G4 glycinin in the non-nodulating soybeans were several-fold lower than in nodulating soybeans. Nitrogen application had no effect on the abundance of these RNA transcripts. The amount of RNA encoding an 8.5 kDa sulfur-rich protein was two-fold higher in non-nodulating soybeans when compared with nodulated soybeans. Nitrogen application reduced the abundance of this transcript to levels comparable with those of nodulated soybeans. Despite lower levels of the beta-subunit of beta-conglycinin, the methionine content of the total seed protein fraction was lower than that of nodulated soybeans. In contrast, non-nodulating soybeans contained more cysteine than nodulating soybeans.